Although tonsillectomy is one of the most common surgical methods performed worldwide, postoperative morbidity still remains a significant clinical problem despite advances in anesthetic and surgical techniques. The most common reason for return to the hospital or clinic is dehydration. Because of the pain associated with tonsillectomy, many patients do not eat or drink sufficiently. Significant pain is to be expected for at least a week in children and two weeks in adults, and may last longer. Appropriate analgesia is important in allowing patients to eat adequately. The effect of systemic corticosteroids on the healing process has been investigated in numerous studies. Data in adult patients undergoing tonsillectomy are rare. The results of meta-analyses[@b1-asm-5-365] suggest a statistically significant reduction in postoperative morbidity with single-dose dexamethasone therapy given during pediatric tonsillectomy or adenotonsillectomy with a significant reduction in post-tonsillectomy emesis during the first 24 hours and an increase in the number of patients advancing to a soft or solid diet on postoperative day 1. However, data from prospective, randomized, double-blind trials from the last decade on the treatment of adult patients that refer to different doses and applications of corticosteroids in the pre- and postoperative phases of tonsillectomy, including the 7-day oral route,[@b2-asm-5-365] the single-dose intravenous (12 mg) and the peri-infiltrative (up to 12 mg dexamethasone) application. However, data are still controversial regarding pain.[@b3-asm-5-365],[@b4-asm-5-365],[@b5-asm-5-365],[@b7-asm-5-365] There are no studies on the dose-response relationship of dexamethasone in this patient group.

Dexamethasone, a powerful synthetic steroid, is well-known as an effective antiemetic in adult patients receiving emetogenic chemotherapy. Because of its antipholgistic and anti-edematous effects, the drug plays a primary role in the pain therapy of tumor patients.[@b8-asm-5-365] The mean dose for application in tumor patients lies between 8 and 32 mg/day. Dexamethasone is preferred because of its absolute glucocorticoid and long-term effect. Short-term application, even in high doses, is not associated with severe side-effects, and the overall costs are low.

The hypothesis that a triple intravenous application of dexamethasone with a cumulative dose of 18 mg within the first 24 perioperative hours may improve the post-surgical outcome of adult patients is based on clinical experience and the outcome of the aforementioned published randomized studies on pediatric and adult patients. The rationale for this investigation was to determine the postoperative benefits, if any, of an intravenous steroid (dexamethasone, 9a-fluor-l 6a-methyprednisolone) with the first dose administered at the onset of tonsillectomy and another two doses given within 24 hours postoperatively.

Patients and Methods
====================

Patients undergoing tonsillectomy were serially admitted into the study one day before surgery. All cases were admitted to the same hospital and treated by the same surgeon. Patients were randomly assigned to either a 24-hour course of dexamethasone (Decadron), 3 doses of 6 mg IV, or placebo (normal saline), according to a double-blind randomization. The first dose was administered during surgery and the subsequent doses were given at 8 and 16 hours post-surgery. Surgical procedures were done under general anaesthesia by using cautery in the case of patients undergoing tonsillectomy only. All patients underwent clinical examination and evaluation of medical history prior to surgery. Patients were excluded from the study if there were any contraindications for the application of steroids, such as gastrointestinal ulcer, psychiatric history, acute herpes zoster or glaucoma. The dexamethasone group (15 patients) was matched for age and sex with the control group. The male:female ratio was 8:7. All patients consented to participation in the trial and the ethical committee approved the study.

The post-operative signs and symptoms of pain, nausea, vomiting, progress of healing, and degree of granulation were evaluated for two weeks. Patients were evaluated in two phases of the recovery period: initially during their hospital stay, and later through their recovery period at home. In hospital, each patient was monitored for length of hospital stay, the duration and amount of intravenous fluid given, the total dose of postoperative analgesics, oral intake, temperature and any complications of surgery. At home, patients were asked to keep daily written records for 10 days on fluid intake, food intake, temperature, severity of pain, and medication taken for pain. The course of pain was scored on a visual analog scale (VAS) with a vertical drawer pulled along a ruler. The ruler was scaled from 0 to 10, with 0 defined as "no pain" and 10 defined as "worst pain". Pain measurement began immediately after surgery and continued each morning before using analgesics. The data were collected in the third postoperative week. All patients were followed up by a clinic visit and daily telephone calls in the 2 weeks following surgery.

The statistical analysis was based on all patients enrolled in this study. The prescription rate and dosage of each drug was documented during the study. Continuous variables were described by mean value, standard deviation, median minimum and maximum, and a summary analysis was carried out. Chi-square and student's *t* test were used as tests of significance at the 5% level.

Results
=======

Thirty adult patients, aged between 18 and 35 years, took part in this study, with 15 patients in each study group. There was no difference between the two groups in either age or sex, or the duration of in-patient therapy. All patients left the hospital one day after surgery. None of the patients treated with dexamethasone complained of nausea and vomiting, but there were two cases of vomiting within the first 24 hours requiring antiemetics in the placebo group.

The dosage of postoperative analgesics during in-patient treatment and during the out-patient period were the same in all patients, consisting of two doses of 1000 mg paracetamol per day. None of the patients took any additional medication. The evaluated pain scores showed clearly reduced pain in the dexamethasone group in the postoperative period, with a mean value of 8.2±0.84 for the placebo group and a mean value of 6.03±0.95 for the dexamethasone group on day 1. On day 8, the placebo group showed a mean value of 4.57±1.18 on the pain score, while the dexamethasone group had a mean value of 3.13±0.81. The differences were statistically significant (*P*\<0.05; [Figure 1](#f1-asm-5-365){ref-type="fig"}). Consistent with the reduced pain scores, the patients in the steroid group reduced their intake of pain medication earlier than the placebo group ([Figure 2](#f2-asm-5-365){ref-type="fig"}).

Both groups received intravenous fluids until patients were fully conscious, and started on oral fluid 6 hours after surgery. Both groups also changed to normal diet on the first post-surgical day. Patients with steroid treatment, however, tolerated fluid and diet better because of less pain and edema. Patients in the dexamethasone group showed fewer granulations and faster healing than those of the placebo group. The difference was statistically significant (*P*\<0.05).

Discussion
==========

The effects of systemic corticosteroids on postoperative morbidity after tonsillectomy have been studied for decades, as this remains a significant clinical problem for the patient as well as physician.[@b9-asm-5-365] In this prospective, randomized, double-blind study, we determined the postoperative effects of steroids in tonsillectomy Though numerous studies support the antiemetic effect of corticosteroids, the mechanism of that effect in dexamethasone is still unknown. Despite this, dexamethasone is commonly used as an adjuvant with emetogenic chemotherapy, and its antiemetic effect is widely accepted.[@b8-asm-5-365] In a meta-analysis, dexamethasone dosages varied among studies in both dosing (0.15--1.0 mg/kg) and maximum dose (8--25 mg), given as single-dose for pediatric patients. The authors found a marginal statistical significance for an improved antiemetic effect with increasing dexamethasone dose, which is consistent with the results of this study. Palme et al[@b4-asm-5-365] reported less nausea and vomiting on days 4 to 7 after a 7-day course of oral prednisolone given as a dose of 0.5 mg/kg in patients aged 12 years and older. Compared to the results of the present study, the oral route with higher dosages of corticosteroids over a longer period did not have better results in preventing emesis than short-term application.

The ability to return to a semi-full diet or a full diet was easier for the patients treated with dexamethasone than for those of the control group. Early return to a regular diet may be due to pain reduction, an antiemetic effect, reduced edema[@b10-asm-5-365] and/or stimulation of appetite as a result of steroid therapy. Further reading of studies on single-dose steroid therapy in children showed a statistically significant increase in the number of patients returning to a soft or solid diet during the first 24 hours;[@b2-asm-5-365],[@b3-asm-5-365],[@b10-asm-5-365],[@b11-asm-5-365] the delayed post-surgical period showed an improved, but not significant benefit from steroid therapy.[@b12-asm-5-365]

Patients treated with steroids in the present study reported much less pain, the results being statistically significant (*P*\<0.05). This positive outcome might be due to the route of administration and the higher cumulative dosage and frequency of the applied steroid as compared to most studies. Studies on single-dose intravenous or peritonsillar application of dexamethasone in children did not support the hypothesis of pain reduction,[@b2-asm-5-365],[@b3-asm-5-365],[@b6-asm-5-365] whereas Carr et al[@b7-asm-5-365] reported only slightly reduced pain over the first 10 days after surgery in non-pediatric patients undergoing electrocautery tonsillectomy, given an intravenous single dose of 20-mg of dexamethasone intraoperatively. Because of the small study groups there should be further investigations to affirm whether a cumulative 24-hour low-dose application of dexamethasone should be favored in comparison with a supraphysiological single-dose bolus.

Short-term applications of steroids even in higher doses are routinely used and believed to be safe when applied to otherwise healthy patients in case of surgery in the head and neck region, to reduce edema and protect function. The present study showed that the intravenous application of 3 doses of dexamethasone, cumulating up to 18 mg within 24 hours in and after tonsillectomy is advisable because of reduction of postoperative morbidity, especially pain and edema.
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